Abdomen 38 Reichert M et al. Changes in Dynamic … Fortschr Röntgenstr 2016; 188: 38-44 Zusammenfassung ! Ziel: Die Resektionsrektopexie (RR) kann mit guten funktionellen postoperativen Ergebnissen und niedrigen Rezidivraten bei Patienten mit ODS (obstructed defecation syndrome) durch einen Rektumprolaps oder Sigmoidozele eingesetzt werden. Dabei ist jedoch wenig über die postoperativen dynamischen Veränderungen des Beckenbodens bekannt. Material und Methoden: Innerhalb von drei Jahren wurden 26 Patientinnen prospektiv in die Studie eingeschlossen. Indikationen zur RR (22 laparoskopisch, 3 primär offen und 1 konvertiert) waren der Rektumprolaps III°bei 11 und die Sigmoidozele bei 15 Patientinnen. Lebensqualität (QOL), Stuhlgewohnheiten und defäkations-assoziierte Schmerzen wurden vor und nach der chirurgischen Therapie erfasst durch Anamnese, klinische Untersuchung, Rand 36-idem health survey , Cleveland-Clinic Incontinence Score (CCIS) und visuelle Analogskala für defäkations-assoziierte Schmerzen (VAS). Veränderungen in der Beckenbodenanatomie und -funktion wurden mittels dynamischen Beckenboden-MRT (dPF-MRI) vor und nach RR erfasst. Ergebnisse: Die RR verbessert den Grad der Stuhlinkontinenz (p < 0,01) und den CCIS (p = 0,01). Der Laxanzienabusus (p = 0,01), die Notwendigkeit der manuellen Stuhlausräumung (p = 0,02) und die VAS (p < 0,01) waren postoperativ reduziert, was in einer Verbesserung der QOL (overall p < 0,01) resultierte. MRT-morphologisch zeigte sich postoperativ eine Verkürzung der H-, jedoch nicht der M-Linie in Ruheposition (p < 0,01) und während des Defäkationsprozesses (p = 0,04). Bei allen Patienten wurde im präoperativen dPF-MRI eine Rektozele diagnostiziert, die sich postoperativ signifikant kleiner darstellte (p < 0,01). Durch die Veränderungen kam es postoperativ zu einer Verbesserung der Rate an kompletter Stuhlentleerung im dPF-MRI (p < 0,01). Im Fol-Abstract ! Purpose: Resection rectopexy (RR) provides good functional results and low recurrence rates for the treatment of obstructed defecation syndrome based on rectal prolapse and cul-de-sac syndrome, whereas little is known about changes in pelvic floor dynamics and patient satisfaction after surgery. Materials and Methods: Within three years 26 consecutive female patients were prospectively included. Indications for RR (22 laparoscopic, 3 primary open and 1 converted-to-open) were rectal prolapse III°in 11 patients and cul-de-sac syndrome in 15 patients. Patients' quality of life (QOL), fecal behavior and defecation-associated pain were investigated before and after surgical treatment using anamnesis and clinical examination, Rand 36-idem health survey (SF-36), Cleveland-Clinic Incontinence Score (CCIS) and the visual analog scale for defecation-associated pain (VAS). Dynamic pelvic floor magnet resonance imaging (dPF-MRI) was used for the investigation of changes in pelvic floor anatomy and function before and after surgery. Results: RR improved the rate of fecal incontinence (p < 0.01) and CCIS (p = 0.01). The use of laxatives (p = 0.01), the need for self-digitation (p = 0.02) and VAS (p < 0.01) were decreased, leading to improvements in QOL (overall p < 0.01). RR led to shortening of the H-line but not of the M-line under rest (p < 0.01) and during defecation (p = 0.04). A rectocele was co-incident in all patients in dPF-MRI before surgery. RR led to a reduction (p < 0.01) and declined protrusion (p = 0.03) of the rectocele. This results in a decreased rate of culde-sac (p < 0.01) and increased rate of complete defecation (p < 0.01) after surgery. At the 36-month follow-up no recurrence was observed. Conclusion: RR promises high rates of patient satisfaction and improvement in pelvic floor anatomy in select patients.
b Introduction ! A large meta-analysis reported a pooled prevalence of chronic constipation of 14 %, with an increase by age [1] . Within the group of patients with chronic constipation, obstructed defecation syndrome (ODS) is prevalent in approximately 50 % of cases [1, 2] . ODS is the clinical manifestation of an insufficient posterior compartment of the pelvic floor (PF) and must be discriminated from slow-transit and other forms of chronic constipation. Insufficiency of the posterior compartment of the PF frequently results in rectal prolapse, cul-de-sac syndrome, intussusception and rectocele. One main symptom of patients diagnosed with ODS is constipation [3] . Conservative treatment for chronic constipation includes biofeedback mechanisms, stool regulation and intensification of physical activity [4] . Rectal prolapse, cul-de-sac, rectocele and intussusception as the causes of severe ODS can be treated surgically after failed conservative treatment by perineal and transabdominal approaches [5] . Within transabdominal approaches, the isolated fixation of the rectum (rectopexy) and combined fixation of the rectum with resection of the elongated part of the colon (resection rectopexy, RR) are established and reliable for the treatment of ODS caused by rectal prolapse and cul-de-sac syndrome [5 -7] . Rectopexy alone has a low recurrence rate and improves anal incontinence [8] . However, some studies revealed that after isolated rectopexy alone the recurrence and incidence of postoperative constipation are increased compared with RR for the treatment of rectal prolapse [9 -11] . The current literature describes low mortality and recurrence rates for RR and good functional results especially for the abandonment of any external material in the pexy part of the surgical approach [5, 12] . Although dynamic PF-magnet resonance imaging (dPF-MRI) is an established diagnostic tool for the underlying diseases of ODS, there is no evidence about changes in PF anatomy after RR [13] . In this study we prospectively evaluated changes in PF anatomy and dynamics by dPF-MRI and correlated them with clinical outcome and patient satisfaction after RR.
Materials and Methods

!
Patients and study design
Within three years 26 consecutive female patients (58 ± 24 years) met the inclusion criteria ( • " Table 1 ) and were recruited prospectively at our university hospital. After conservative treatment had failed, patients were referred to RR for the treatment of ODS caused by rectal prolapse III°and/or cul-de-sac syndrome. Rectal prolapse III°was defined as a complete circular prolapse of the rectal mucosa with the necessity of manual reposition. Cul-de-sac syndrome was defined as a PF descensus leading to an enterocele. The study was approved by the local ethics committee and informed consent was obtained from each patient. Each patient was treated by the local standard of care. To evaluate differences in PF anatomy and function, dPF-MRI was performed before surgery (n = 23 patients) and thereafter (n = 25 patients). In order to investigate fecal behavior and continence, clinical outcome and QOL, clinical examination and anamnesis were performed in all patients and all patients responded to the Cleveland Clinic Incontinence Score (CCIS) [14] , the visual analog scale for defecation-associated pain (VAS) and the Rand 36-item health survey (SF-36) pre-and postoperatively. Relevant parameters of patient characteristics and indications for RR are described in • " Table 2 . The follow-up time was 36 months.
Dynamic pelvic floor magnet resonance imaging
The colon and rectum were cleansed by clyster. 200 ml of a transanally applied ultrasonic gel was used as the detection medium. Patients were in a supine position with slightly spread legs. dPF-MRI was performed at rest, under abdominal pressure and during the defecation process in coronal, axial and sagittal sections in T2 weighted turbo-spin echo sequences and in sagittal cine-sequences (dynamic balanced fast field echo: Dyn-bFFE sequence) adjusted to the rectum and anal canal. Changes in PF anatomy and dynamics were objectified by measurement of the H-line for hiatal widening and M-line for hiatal descent as previously described ( • " Fig. 3 ) [15, 16] . Further details were described by Schwandner et al. [17] .
Operation technique
All patients received bowel cleansing and a single-shot antibiotic prior to surgery. Patients were placed in lithotomy position, and for laparoscopic RR the optical trocar was positioned supraumbilically. After abdominal exploration three additional laparoscopic accesses were placed. After mobilization of the colon sigmoideum and rectum by total mesorectal excision down to the PF, resection was performed through a mini-laparotomy in the left lower abdomen. Continuity of the colon was restored using a 33 mm intraluminal circular stapler. For rectopexy the anterior wall of the rectum, distal to the anastomosis, was fixed to the peritoneum by Lahodny suture, thus the rectum was lifted adequately out of the PF. Previous abdominal surgery was no contraindication for the laparoscopic approach in general. The open RR was performed with analogous operation steps using a lower median laparotomy.
Statistical analysis
Data were expressed as mean±SEM. Statistical analyses were performed using IBM SPSS version 11.5. Wilcox signed-rank test was performed as a nonparametric test to compare the results before and after treatment. p-values< 0.05 indicate statistical significance.
Results
!
The indications for RR after failure of conservative treatment were rectal prolapse III°in 11 patients and cul-de-sac syndrome in 15 patients. dPF-MRI showed that cul-de-sac was coincidental in 18 patients, enterocele in 12, intussusception in 5 and cystocele in 16 patients. Indicated by the length of the M-line in dPF-MRI, descensus of the PF was observed in all (23) patients before surgery. Complete defecation was detected in dPF-MRI preoperatively in only 2 cases ( • " Table 2, • " Fig. 2 ). It is noteworthy that the patients consulted a specialized institution for colorectal diseases 5.7 ± 10.9 years after the onset of the first symptoms. In 22 patients RR was completed laparoscopically, in 1 patient the laparoscopic procedure was converted to open surgery due to severe adhesions and 3 patients were primarily treated by conventional open surgery. 12 patients had undergone prior hysterectomy. The patients had 2.2 ± 1.2 deliveries whereby 14 patients complained of obstetric trauma in the perineal region ( • " Table 2 ).
No intraoperative complication was observed. Postoperatively one patient suffered from a transanal hemorrhage, originating from the anastomosis, which was sufficiently treated by endoscopic clipping and blood transfusion. Minor complications were observed in 6 patients ( • " Table 2 ).
Changes in defecation behavior
Fecal incontinence was graded according to three degrees: the disability to retain flatus (I°), liquid (II°) or formed stool (III°). Fecal continence was significantly improved after the surgical treatment. Before the operation only 7 of the patients were continent for stool versus 13 thereafter (p < 0.01, • " Table 3 ).
Fewer patients complained of hard defecation (chronic constipation), while more patients described soft and formed defecation after surgery, resulting in a reduced use of laxatives (p = 0.01) as well as a reduced need of self-digitation (p = 0.02) after treatment ( • " Table 3 ).
Significant differences were investigated in CCIS (from 10.0 ± 1.3 before to 7.3 ± 1.0 after surgery, p = 0.01) and defecation was less painful after treatment, indicated by a decrease in VAS (p < 0.01,
• " Table 3 ).
Changes in pelvic floor anatomy and function
The H-line was significantly shortened at rest (p < 0.01) as well as under abdominal pressure (p = 0.04), indicating a reduced hiatal widening of the levator ani muscle after surgical treatment. No differences were found in the length of the M-line after surgery, meaning that RR had no significant impact on PF descensus Fig. 1 ).
These improvements in PF function and anatomy obtained from dPF-MRI led to morphologically improved defecation in all patients. Radiologically complete defecation was seen in only 2 patients before versus in 17 after RR (p < 0.01), indicating that the surgical treatment significantly improved the dynamic morphology of the defecation process. RR had no impact on PF descensus and led to an increase in clinically inapparent cystoceles. Nevertheless patients did not complain of a worsening of urine incontinence ( • " Table 3, • " Fig. 1, 2) . Table 3 ).
After 36 months of follow-up, none of the patients showed a relapse of rectal prolapse or impairment of symptoms of ODS.
Discussion
! PF function depends on the proper interplay of muscles, bands and nerves. This study addresses disorders of the posterior compartment (rectal prolapse, cul-de-sac and combined disease with rectocele and/or intussusception), which frequently lead to defecation failure and ODS. ODS is a common symptom of frequent organic diseases, whereby the number of unreported cases is estimated to be very high reflected by the variable prevalence rates reported in the current literature [1, 5] . This fact is also reflected in our study by the long time from the onset of the first symp- b toms to the first consultation with a specialized institution for colorectal diseases.
Once conservative treatment has failed in patients with ODS leading to a worsening of QOL, patients should be considered for surgery [18, 19] . For the surgical treatment of the underlying disease of ODS, different transabdominal and perineal approaches are described [20] . As ODS is a disease of the elderly, lower operation trauma and complications are described for perineal approaches in the treatment of rectal prolapse [21 -24] . Some data suggest that perineal approaches should be preferred for older, multimorbid patients suffering from rectal prolapse due to operation risk [24] . Nevertheless recurrence as well as persistence rates of anal incontinence remain higher and functional results are poor after perineal compared with transabdominal approaches [20 -22, 24 -26] . Furthermore, in a study by Laubert . In our patients the use of laxatives as well as the need for self-digitation were dramatically decreased after surgery and this is consistent with previous data [33, 34] . In conclusion, the tension of the rectum with rectopexy restores pelvic function and thus improves fecal continence. After the assessment of clinical and morphological changes, we investigated the impact of RR on QOL. The beneficial effects of surgical treatment led to a high increase in disease-related QOL assessed by SF-36, furthermore to a decrease of defecation-associated VAS and CCIS, reflecting good functional results after treatment. Due to a variety of different scores, a comparison of improvements in fecal incontinence with the current literature is difficult. Johnson et al. described improvements of fecal incontinence and constipation after treatment with RR for rectal prolapse, assessed by a newly designed incontinence score and the Knowles-Eccersley-Scott-Symptom questionnaire score [34] . Kneist et al. examined significant improvements in CCIS and the Cleveland Clinic constipation score after laparoscopic RR combined with intraoperative neuromapping for rectal prolapse [35] and Zittel et al. proposed good functional results after rectopexy alone with regard to CCIS, but described four patients with an impairment in chronic constipation at the same time [36] . Due to a strong heterogeneity of the trials (e. g. different inclusion and exclusion criteria), the comparison of QOL after treatment for prolapse of the rectum is also difficult. One study by Riansuwan et al. compared abdominal and perineal approaches for rectal prolapse. They showed improvements of QOL after transabdominal approaches but patients who underwent perineal surgery were significantly older and had more comorbidities, which also can result in decreased QOL [24] . Sezai et al. investigated improvements in QOL after laparoscopic RR compared with rectopexy alone [37] . As mentioned above, Demirbas et al. showed advantages after laparoscopic versus open transabdominal approaches [27] . In our study the patients were mainly treated by laparoscopic RR, which has the best evidence from the current literature regarding postoperative pain, recurrence, improvements in constipation and anal incontinence.
After the clinical and patient-related parameters of the beneficial effects of RR for ODS were addressed, changes in PF anatomy and function as well as defecation physiology after RR were investigated by dPF-MRI. dPF-MRI for the preoperative diagnosis of patients with ODS is a well-established procedure [13] . As Paetzel and colleagues published, dPF-MRI is more sensitive and accurate in diagnosing complex failure in pelvic floor function than clinical examination alone [38] . dPF-MRI thus gives therapy-relevant information about pelvic floor function [38] , but to our knowledge a follow-up with dPF-MRI after RR for ODS has never been reported in the literature before. Therefore, the pubococcygeal line as well as the H-and M-line were measured as previously described ( • " Fig. 3 ) [15, 16] . Comiter et al. specified the size of the H-and M-line in healthy women as 5.2 ± 1.1 cm and 1.9 ± 1.2 cm, respectively [15] . Enlargement in the H-line indicates a widening of the hiatus of the levator ani muscle and the enlargement of the M-line indicates a PF relaxation or descensus [15] . The patient collective of the present study showed in mean a pathological widening of the hiatus musculi levator ani as well as pathological measurements of the M-line before and after surgical treatment.
After surgery a significant decrease in the H-line, but no changes in the M-line were achieved, indicating that lifting of the rectum through RR reduces the extent of the hiatus but has no influence on descensus of the PF. 100 % and 96 % of our patients had a detectable PF descensus in pre-and postoperative dPF-MRI (p = 0.58, • " Table 3 ). Because none of the patients had rectal prolapse after surgical treatment, we propose that a PF descensus, only detectable on dPF-MRI, does not correlate with the clinical manifestation of ODS symptoms and restoring of the PF anatomy must not be the target of surgical treatment to improve the symptoms and QOL of the patients. Furthermore, RR has beneficial effects on the size and protrusion of rectocele, which is a common underlying co-incidental disease of ODS. In our study all patients suffered from a rectocele preoperatively with a mean size of 36.0 ± 2.4 mm. This can be classified as a moderate rectocele and with appropriate symptoms this alone is an indication for surgery, whereby it is known that rectoceles as a solitary finding are markedly rare [39 -41] . After treatment a rectocele could still be detected on dPF-MRI in 73 % of cases, but the size and protrusion were significantly reduced, resulting in improvements in defecation and QOL. These data suggest that RR in select patients has beneficial effects on the posterior part of the PF, but restoring of anatomic reference values was not achieved by surgical treatment with RR, whereas it is not necessary to symptomatically treat the patients and improve QOL. Amongst all improvements in the posterior compartment of the PF, significantly more patients showed a cystocele in dPF-MRI studies after RR (70 % preoperatively versus 88 % postoperatively, p = 0.05). Regarding this circumstance, patients were evaluated for subjective urinary incontinence, whereas no worsening could be detected after surgery.
We conclude that RR is the favorable surgical approach for the treatment of ODS caused by rectal prolapse, cul-de-sac syndrome b b and combined disease with intussusception and/or rectocele in select patients. A return to a normal PF anatomy in postoperative dPF-MRI studies was not required to improve PF function and patient QOL.
Clinical Relevance
▶ This study gives new insights into changes in pelvic floor anatomy and function after resection rectopexy for obstructed defecation syndrome.
▶ Resection rectopexy is a routinely used surgical approach for underlying diseases of obstructed defecation syndrome, whereas the morphological impact on the pelvic floor had never been described before.
▶ Resection rectopexy has the power to symptomatically treat selected patients with obstructed defecation syndrome. This study helps with the understanding of the correlations between changes of the pelvic floor and quality of life of patients after surgery.
